procedure (Scheme S1). [1] The crystals of BPCF suitable for single-crystal X-ray analysis were grown from a saturated toluene solution (see more details in the crystallographic section). To get the structural information necessary for the simulation of the crystal stucture of 1, BPCF (0.8 mg, 0.80 µmol) in 0.8 mL benzene was layered over AgPF 6 (0.24 mg, 0.95 µmol) in 0.32 mL MeOH/benzonitrile 1:3 in a 5 mm NMR tube, and left at room temperature for 9 days. As a result, the crystal structure of the Ag 2 (BPCF) 2 (PF 6 ) 2 molecular complex was obtained ( Figure   S1 ). Figure 2 ). PXRD was utilized to confirm crystallinity of the prepared material ( Figure S2 ). Structural analysis was performed using the PXRD pattern of 1 in combination with the single-crystal data for Zn 2 (ZnTCPP)(DPNI) (or PPF-18, [2] (Figures 1 and S1 ). The rationale behind the choice of the Zn 2 (ZnTCPP)(DPNI)
as a starting point for the structural analysis of 1 was based on the fact that the length of DPNI and BPCF pillars are comparable (15.5 Å for DPNI [2] and 15.8 Å for BPCF). As a result, the PXRD pattern of as-synthesized 1 is consistent with the simulated pattern ( Figure S2 ). For comprehensive analysis of 1, a combination of the solid-state 13 C CP-MAS NMR and FT-IR spectroscopies was also utilized. Those spectroscopic studies have also confirmed coordinative immobilization of both porphyrin-and fullerene-based linkers in prepared 1 (Figures 2 and S6 ).
Fluorescence Spectroscopy. Emission spectra were acquired on an Edinburgh FS5 fluorescence spectrometer equipped with a 150 W Continuous Wave Xenon Lamp source for excitation.
Emission measurements on solid samples were collected on the powders of the appropriate materials placed inside a 0.5 mm quartz sample holder using the front-facing module.
Fluorescence quantum yield was measured using the integrating sphere module.
An emission response was also obtained using an Ocean Optics JAZ spectrometer. In this case, a mounted high-power 365 nm LED (M365L2, Thorlabs) was used as an excitation source.
Fluorescence lifetimes were measured using a Mini-τ lifetime spectrometer from
Edinburgh Instruments equipped with a 365-nm picosecond-pulsed light-emitting diode (EPLED 365).
Fitting of Fluorescence Decays.
The fluorescence decays for 1 and Zn 2 (ZnTCPP) shown in Figure S7 were fit with the triexponential function (n = 3):
where τ i and B i are respective lifetimes and amplitudes of each component.
The amplitude-weighted average fluorescence lifetimes were calculated based on the following equation: To calculate the energy transfer efficiency, the following equation was used:
where k r , k nr , and k e = radiative decay, non-radiative decay, and energy transfer rate constants, transfer efficiency was found to be 50%.
The following equation was used to calculate the spectral overlap function (J) from the experimental donor emission and acceptor absorption:
where F(λ) is the donor emission spectrum normalized to unit area and ε(λ) is the molar extinction spectrum of the acceptor ( Figure S8 ). The calculated overlap function was used to estimate the corresponding Förster critical radius (R o , the distance at which Φ ET is 50%):
where
, κ is an orientation factor, and n is the refractive index ( Figure S8 ).
C CP-MAS NMR Spectroscopy.
Solid-state NMR spectra ( 13 C CP-MAS) were collected on a
Bruker Avance III-HD 500 MHz spectrometer fitted with a 1.9 mm MAS probe. 13 were collected with a 27 ms acquisition time over a 300 ppm spectrum width with a relaxation delay of 2.0 s. Data was processed after appropriate shifting of the echoes using Bruker Topspin 3.2.
X-ray Crystal Structure Determination.
Single-crystal X-ray structure of C 75 H 12 N 2 O 4 (BPCF). Crystals of the compound grew as dark clusters composed of many intergrown flat needles. All larger crystals examined were multiply twinned. Eventually a single-domain specimen was located, which was reddish-brown in color.
Single crystals are exceedingly thin, ca. 0.01 mm and the diffraction intensity is correspondingly weak. A scan time of 90 s per 0.5° frame was used for data collection. Despite this, no intensity was observed at higher angles. The dataset was truncated at 2θ max = 40.4° (d = 1.03 Å) at which point the mean I/σ(I) of the reflection data fell below 2.0. Data was collected at 100(2) K using a Bruker D8 QUEST diffractometer equipped with a PHOTON 100 CMOS area detector and an
Incoatec microfocus source (Mo K α radiation, λ = 0.71073 Å). [3] The raw area detector data frames were reduced and corrected for absorption effects using the SAINT+ and SADABS programs. [3] Final unit cell parameters were determined by least-squares refinement of 3792 reflections taken from the data set. The structure was solved by direct methods with SHELXT. [4] Subsequent difference Fourier calculations and full-matrix least-squares refinement against F 2 were performed with SHELXL-2014 [4] using OLEX2. [5] The compound crystallizes in the orthorhombic system. The pattern of systematic absences in the intensity data was uniquely consistent with the space group Pbca. The surface. All non-hydrogen atoms were refined with anisotropic displacement parameters.
Hydrogen atoms were placed in geometrically idealized positions and included as riding atoms.
The disordered interstitial species could not be modeled reasonably, and their contribution to the structure factors was accounted for during refinement using the Squeeze program. [6, 7] Squeeze calculated the volume occupied by these atoms to be 1382 Å 3 , and they were calculated to contribute 332 electrons per unit cell to the scattering. This value corresponds to ca. Table S2 . . X-ray intensity data covering the full sphere of reciprocal space were collected at 100(2) K using a Bruker D8 QUEST diffractometer equipped with a PHOTON 100 CMOS area detector and an Incoatec microfocus source (Mo K α radiation, λ = 0.71073 Å). [3] One phi and three omega scans of width 0.5° and a scan time of 50 s per image were collected at a crystal-to-detector distance of 60 mm. The raw area detector data frames were reduced and corrected for absorption effects using the SAINT+ and SADABS programs. [3] Final unit cell parameters were determined by least-squares refinement of 9962 reflections taken from the data set. The structure was solved by direct methods with SHELXS. [4] Subsequent difference
Fourier calculations and full-matrix least-squares refinement against F 2 were performed with SHELXL-2014 [4] using OLEX2. [5] The compound crystallizes in the triclinic system. The space group P-1 (No. was derived using the TwinRotMat program in PLATON. [7] The twin law is (-1 0 0 / 0 -1 0 / 1 1 1), corresponding to a 180° rotation perpendicular to the (001) plane. The refined major twin component volume fraction refined to 0.623 (2) . The largest residual electron density peak in the final difference map is 1.61 e-/Å 3 , located 1.09 Å from Ag1, and is not chemically significant.
Single-crystal X-ray structure of Ag(C 75 H 12 N 2 O 4 ) 2 ](PF 6 )·5(C 6 H 6 ) (Ag(BPCF) 2 (PF 6 )). X-ray intensity data from a dark brown tablet were collected at 100(2) K using a Bruker D8 QUEST diffractometer equipped with a PHOTON 100 CMOS area detector and an Incoatec 'highbrilliance' microfocus source (Mo K α radiation, λ = 0.71073 Å). [3] The raw area detector data frames were reduced and corrected for absorption effects using the SAINT+ and SADABS programs. [3] Final unit cell parameters were determined by least-squares refinement of 9354 reflections taken from the dataset. The structure was solved by direct methods with SHELXS. [4] Subsequent difference Fourier calculations and full-matrix least-squares refinement against F 2 were performed with SHELXL-2014 [4] using OLEX2. [5] The compound crystallizes in the monoclinic system. The pattern of systematic absences in the intensity data was consistent with the space group P2 1 /c, which was confirmed by structure solution. The asymmetric unit consists of one silver atom, one PF 6 -anion, two independent among atoms of the other C 60 cage (C101-C160) suggests minor disorder of this cage also, but a stable disorder model could not be attained because of the apparent low disorder faction (trial occupancies << 10%). The disordered C 60 cage was refined with two independent orientations, C201-C260 and C301-C360. Both were restrained to be geometrically similar to the ordered C 60 ball (C101-C160) using SHELX SAME instructions. The disorder extends into both ligand arms attached to this cage. These were also modeled with two orientations (C16-C17, O5 A/B and C24-C30, O7, O8, N2 A/B). The major disorder fraction of this ligand refined to 0.638(3).
Disorder of ligand arm C9-C15, N2, O3, O4 was also modeled with two components A/B with a major group occupancy of 0.626 (6) . Appropriate 1,2-and 1,3-distance restraints were applied to atom pairs of the ligand arms. Displacement parameters for nearly superimposed atoms were held equal. Most non-hydrogen atoms were refined with anisotropic displacement parameters, the exception being disordered benzene molecules with fractional occupancies ≤ 0.5, which were refined isotropically. Enhanced rigid-bond (RIGU) restraints were applied to the ligand arm and Computational Details. Several DFT computational codes were employed to solve different tasks. Optimization of the molecular and periodic structures was performed at PBE/DZVP level of theory using CP2K code [8] [9] [10] [11] with Γ-point approximation for the solid state. Single point band structure calculations were performed at the PBE/DZ level of theory with the GPAW code. [11] [12] [13] The electron density was converged with k-mesh 4×4×1 for Zn 2 (ZnTCPP) and 2×2×1 for 1. The
Harris calculation for the bands was performed with a resolution of 100 grid-points along X-Y-Γ-X lines, implying the orthorhombic cell with a = b parameters. Time-dependent DFT calculations were performed using long-range corrected CAM-B3LYP functional and DZVPquality basis set implemented in the GAMESS-US code. [14, 15] The CAM-B3LYP is known to have much better reliability in prediction of CT excitations. In TD-DFT calculations, only a fragment comprising BPCF linked to ZnTCPP was used (Figure 3 ). More computational details are shown below.
Other Physical Measurements. FT-IR spectra were obtained on a Perkin-Elmer Spectrum 100.
NMR spectra were collected on Bruker Avance III-HD 300 and Bruker Avance III 400 MHz NMR spectrometers. 13 C and 1 H NMR spectra were referenced to natural abundance 13 C peaks and residual 1 H peaks of deuterated solvents, respectively. Powder X-ray diffraction patterns were recorded on a Rigaku Miniflex II diffractometer with accelerating voltage and current of 30 kV and 15 mA, respectively. Thermogravimetric analysis was performed on an SDT Q600
Thermogravimetric Analyzer using an alumina boat as a sample holder. The Waters QTOF-I quadrupole time-of-flight mass spectrometer was used to record the mass spectra of the prepared compounds. Diffuse reflectance spectra were collected on a Perkin Elmer Lambda 45 UV-vis spectrometer referenced to Spectralon ® . [2] respectively. The inset shows the unit cell parameters of twodimensional Zn 2 (ZnTCPP) [16] (left) and simulated 1 (right). Figure S3 . The crystal structure of two-dimensional Zn 2 (ZnTCPP). [16] The inset shows a Zn 2 (ZnTCPP) [16] layers. 
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Discussion of computational results. The structures of Zn 2 (ZnTCPP) and 1 were optimized assuming a square lattice (a = b) with different lattice parameters. Figure S9 shows the total energy as a function of the a parameter. The lowest energies are found near the a values of 16.7 and 16.8 Å, reasonably close to the experimental values. Figure S9 . Potential energy profile as a function of the unit cell parameter for Zn 2 (ZnTCPP) (right) and 1 (left).
Band structure of Zn 2 (ZnTCPP) and 1. Band structure calculations show that the bands of both systems near the Fermi level are flat, which means that they can be treated as localized systems. Computations of Excitation Energies. The localized nature of the frontier orbitals of 1 enables the use of a molecular fragment for the analysis of the possible excitation pathways. Therefore, we used a dyad comprising BPCF coordinating to ZnTCPP, BPCF-ZnTCPP (Figure 3) , to model excited states of 1. Since prediction of charge-transfer excitations in the framework of TD-DFT approach is very problematic for standard DFT functional, a long-range corrected functional CAM-B3LYP was used. Figure S11 shows a frontier MO energy diagram of the molecular dyad (Figure 3) Table S3 lists computed excitation energies for the BPCF-ZnTCPP model, whereas Table  S4 compares computed and experimental excitation energies of the BPCF and ZnTCPP. Surprisingly, TD-DFT predicts that the two lowest-energy transitions have ZnTCPP* character followed by a manifold of BPCF* and CT excitations with similar energies. Thus, BPCF* and CT states have similar energies and both states can be considered as similarly probable, as long as their energetics is concerned. Table S4 compares computed excitation energies of ZnTCPP and BPCF molecules with experimental data (experimental S 1 energies for ZnTCPP and BPCF are 2.03 and 1.73 eV, respectively). Based on the obtained results, CAM-B3LYP overestimated Q-type excitation energy of ZnTCPP by 0.26 eV and the S 1 energy of BPCF by 0.76 eV (notably, the Soret-type excitation, overestimation is similar to that of C 60 ). Since excitations in the BPCFZnTCPP model are almost localized on the fragments, it is reasonable to expect similar errors for ZnTCPP and BPCF-based excitations. If these systematic errors are taken into account, ZnTCPP* and BPCF* energies in the dyad should be reverted, i.e. BPCF* excitation energies are expected to be lower than ZnTCPP*. Figure S14 . The FT-IR spectra of BPCF (black) and the two-dimensional Ag(BPCF) 2 (PF 6 ) network (blue). 
